The Binary Space Partition (BSP) is a versatile data structure with applications in hidden-surface removal, global illumination, shadow generation, ray tracing, visibility problems, solid geometry, robotics, and approximation algorithms for network ows and surface simpli cation. There is a lower bound of (n p n) on the size of a BSP for n orthogonal rectangles in IR
p n) on the size of a BSP for n orthogonal rectangles in IR 3 . In all known examples achieving this lower bound, most of the rectangles are \thin." On the other hand, many real databases consist mainly of fat rectangles, i.e., the aspect ratios of these rectangles are bounded by a constant ; 1 (a rectangle is thin if its aspect ratio is greater than ). Motivated by these facts, we consider the following practical problem:
Given a set S of n non-intersecting, orthogonal, two-dimensional rectangles in IR 3 , of which m are thin and the remaining n ? m are fat, construct a BSP for S. We rst show how to construct in n2 O( p log n ) time a BSP of size n2 O( p log n ) for n fat rectangles in IR 3 (i.e., when m = 0). We then show that if m > 0, a BSP of size n p m2 O( p log n ) can be built in n p m2 O( p log n ) time. We prove a lower bound of (n p m) for this problem. We extend these results to cases in which the input contains non-orthogonal or intersecting objects. In all cases, the constant of proportionality in the big-oh terms is linear in log , where is the maximum aspect ratio of the fat rectangles.
One of the main ingredients of our algorithm is the construction of an O(n log n)-size BSP for a set of n fat rectangles that are long with respect to a box B, i.e., none of the 
